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1.0 PURPOSE AND SCOPE 

 

The purpose of this procedure is to outline and detail the 

conduct of personnel qualified to perform activities related to 

cleaning of the IOTA Proton Injector duoplasmatron ion source. 

It serves as the basis for Hazard Analysis (HA) Form 1924. 

 

2.0 PREPARATION ACTIVITIES 

 

This procedure should be reviewed by all employees involved 

before this procedure is performed and referred to throughout 

performing any part of the cathode preparation process. 

  

3.0 AUTHORIZED PERSONNEL 

 

Accelerator Division personnel are authorized to perform this 

procedure if he/she has the necessary knowledge and all current 

training relevant to the hazards represented. 

 

4.0 NECESSITY OF A WRITTEN PROCEEDURE 

 

Cleaning the IOTA Proton Injector duoplasmatron ion source is a 

multi-day process, involving removal of limited quantities of 

potentially toxic components that require special consideration 

in their use, handling, and transportation. These components are 

included in a pre-mixed compound referred to as Radio Mixture No 

3, produced by J.T Baker Chemical Co (currently Avantor Inc) 

used to activate source filaments, and a set of resultant oxides 

following an activation process (ADDP-FF-3004).  

 

A complete list of these components is in 4.1 and the specific 

hazards are codified in 4.2. 

 

The duoplasmatron is a complex and delicate assembly, and 

requires attention to safely prepare, transport, clean, and 

return to service. Primary components are shown and described in 

5.2. 

 

 4.1 TABLE OF COMPONENTS 

 

Component Hazard MSDS CAS Number 

Radio Mixture No. 3   

 Barium Carbonate Toxic 513-77-9 

 Calcium Carbonate None 471-34-1 

 Strontium Carbonate None 1633-05-2 

   

Acetone 

 

Irritant/Flammable 67-64-1 

Activated Filament 

 Barium Oxide 

 Strontium Oxide 

 

Toxic/Irritant 

Irritant 

 

1304-28-5 

1314-11-0 
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 4.2 LIST OF SPECIFIC HAZARDS 

 

Component Hazard 

Radio Mixture No. 3 H302 – Harmful if swallowed. 

  

Acetone H225 – Highly flammable liquid and vapor. 

H319 – Causes serious eye irritation. 

H336 – May cause drowsiness or dizziness. 

 

  

Activated Filament H302 - Harmful if swallowed. 

H331 - Toxic if inhaled 

H315 – Causes skin irritation. 

H319 – Causes serious eye irritation. 

H335 – May cause respiratory irritation. 

 

 

5.0 PREPARATION FOR SOURCE CLEANING 

 

Before initiating the cleaning procedure outlined in section 

6.0, personnel involved in the cleaning shall perform the 

following steps unless otherwise stated: 

 

 A hardcopy of this procedure and associated HA shall be 

made available for review and reference throughout. 

 Chemical Hygiene Safety training shall be given by a 

responsible ESH&Q representative to all new personnel 

performing this procedure. Contact the current Division 

Safety Officer (DSO) for delegation. 

 The hazard and associated precautions of handling Barium 

Carbonate (in the Radio Mixture No 3 compound), and the 

associated Oxides (from the activated filament) shall be 

reviewed. 

 Proton Source personnel shall be contacted to verify 

availability of the source cleaning station & personnel. 

 

 5.1 MATERIAL LIST 

 

Prior to initializing the cleaning procedure, availability of 

cleaning materials shall be verified. These should include two 

(2) cleanroom bags large enough for the plasma cup assembly, a 

padded container suitable for transportation of the plasma cup 

assembly and accelerating column, a small (< 12 oz) squirt-bottle 

of acetone, a package of kimwipes or similar, and PPE: 3M M95 

dust mask, purple nitrile gloves, and chemical splash goggles. 

  

 5.2 PICTURES OF THE DUOPLASMATRON SOURCE COMPONENTS 

 

Presented here are images of the various components of the source 

along with an engineering schematic of the source and LEBT for 

reference. 
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Fig 1 - Source & LEBT Schematic. The source itself is to the 

far left. 

 

 
Fig 2 – Plasma Cup Assembly (6.0.2.a) 
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Fig 3 – First Electrode(6.0.2.b) 

 

 
Fig 4 – Accelerating Column (6.0.2.c) 
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Fig 5 – Intermediate (Electron Suppression) Electrode 

(6.0.2.d) 

 

 

 

 

6.0 DUOPLASMATRON CLEANING PROCEDURE 

 

The cleaning procedure is a multi-day process and shall be 

executed as follows: 

 

 

1. The filament shall be removed and stored in an N2 gas-

purged transport cylinder unless otherwise prescribed and 

documented, all notes throughout this procedure understood 

to be made in the FAST electronic logbook under the IOTA 

Proton Injector category for future reference. The rear 

port of the plasma cup assembly should be capped with a 

blank. The state of the removed filament shall be 

documented. 

 

2. Personnel shall don PPE specified in 5.0 and the source 

shall be detached from the FAST Proton Injector LEBT 

upstream flange into a set of four easily transported 

components as shown in 5.2:  

a. Plasma cup assembly 

b. First electrode 

c. Accelerating column 

d. Intermediate electrode 
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3. The plasma cup assembly shall be bagged. At least the plasma 

cup assembly and accelerating column shall be packed in a 

designated protective container for transportation. All 

components shall be transported in a laboratory vehicle to 

the source cleaning station in the Linac Annex. 

 

4. Personal shall don PPE specified in 5.0, and begin with 

disassembly of the plasma cup assembly, noting the 

deposition of carbonite build-up at all stages along with 

signs of arcing, and other wear throughout this process. 

Components shall be cleaned thoroughly with small amounts 

(~100 ml) of acetone and wiped clean with a kimwipe. 

 

5. The cone aperture at the downstream end of the filament 

cup shall be replaced with a fresh cone, with pinhole 

aperture of 500 μm, unless prescribed and documented 

otherwise. 

 

6. Once clean and wiped dry, the plasma cup assembly shall be 

reassembled, capped with the blank, and bagged before 

proceeding with cleaning of the other components. 

 

7. All other components from the list in 6.0.2 shall be cleaned 

thoroughly with small amounts (~100 ml anticipated) acetone 

and wiped dry with (~10 anticipated) kimwipes, personnel 

performing this step careful to document any signs of 

carbonite deposition, arcing, or other wear. Upon 

completion, these components shall be bagged. 

 

8. Used wipes of evaporated solvent and the residual carbonate 

and dust deposition shall be collected and disposed of 

appropriately as prescribed by the proton source group 

waste generator. 

 

9. At least the plasma cup assembly and accelerating column 

shall be re-packed in the designated protective container 

for transportation, and all components returned to NML in 

a laboratory vehicle for reassembly such that the source 

be returned to the same state as found in 6.0.1. This may 

include a freshly coated/activated cathode. The final state 

of the source including the state of the installed filament 

shall be documented. 

 

 

7.0 PROCEDURE TRAINING REQUIREMENTS 

 

The procedure shall be reviewed and understood in its entirety 

prior to each execution. It shall be followed explicitly 

throughout. 

 

8.0 PROCEDURE DISTRIBUTION 

 

An electronic copy of this procedure shall be made available 

through the FAST Web Page (http://fast.fnal.gov/). A signed hard 

copy of the latest revision shall be maintained in the NML 

control room. 
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Safety Data Sheet
according to OSHA HCS

Printing date 07/30/2016 Reviewed on 07/30/2016

42.0

1 Identification

· Product name

· Trade name: Barium carbonate (99.999%-Ba) PURATREM

· Item number: 56-1025
· CAS Number:

513-77-9
· EC number:

208-167-3
· Index number:

056-003-00-2

· Details of the supplier of the safety data sheet
· Manufacturer/Supplier:

Strem Chemicals, Inc.
7 Mulliken Way
NEWBURYPORT, MA 01950
USA
info@strem.com

· Information department: Technical Department
· Emergency telephone number:

EMERGENCY:  CHEMTREC: + 1 (800) 424-9300
During normal opening times: +1 (978) 499-1600

2 Hazard(s) identification

· Classification of the substance or mixture

d~ƒ GHS07

Acute Tox. 4 H302 Harmful if swallowed.

· Label elements
· GHS label elements

The substance is classified and labeled according to the Globally Harmonized System (GHS).
· Hazard pictograms

d~ƒ
GHS07

· Signal word Warning

· Hazard-determining components of labeling:
barium carbonate

· Hazard statements
H302 Harmful if swallowed.

· Precautionary statements
P280 Wear protective gloves/protective clothing/eye protection/face protection.
P261 Avoid breathing dust/fume/gas/mist/vapors/spray
P305+P351+P338 If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses, if present

and easy to do. Continue rinsing.
P301+P312 IF SWALLOWED: Call a POISON CENTER/doctor if you feel unwell.
P403+P233 Store in a well-ventilated place. Keep container tightly closed.

(Contd. on page 2)

 US 
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Safety Data Sheet
according to OSHA HCS

Printing date 07/30/2016 Reviewed on 07/30/2016

Trade name: Barium carbonate (99.999%-Ba) PURATREM

(Contd. of page 1)

42.0

P501 Dispose of contents/container in accordance with local/regional/national/international
regulations.

· Classification system:
· NFPA ratings (scale 0 - 4)

2
0

0

Health = 2
Fire = 0
Reactivity = 0

· HMIS-ratings (scale 0 - 4)

  HEALTH

  FIRE

  REACTIVITY

2

0

0

Health = 2
Fire = 0
Reactivity = 0

· Other hazards
· Results of PBT and vPvB assessment
· PBT: Not applicable.
· vPvB: Not applicable.

3 Composition/information on ingredients

· Chemical characterization: Substances
· CAS No. Description

513-77-9 barium carbonate
· Identification number(s)
· EC number: 208-167-3
· Index number: 056-003-00-2

4 First-aid measures

· Description of first aid measures
· General information:

Symptoms of poisoning may even occur after several hours; therefore medical observation for at least 48 hours
after the accident.

· After inhalation: Supply fresh air; consult doctor in case of complaints.
· After skin contact: Immediately rinse with water.
· After eye contact: Rinse opened eye for several minutes under running water. Then consult a doctor.
· After swallowing: Immediately call a doctor.
· Information for doctor:
· Most important symptoms and effects, both acute and delayed No further relevant information available.
· Indication of any immediate medical attention and special treatment needed

No further relevant information available.

5 Fire-fighting measures

· Extinguishing media
· Suitable extinguishing agents:

CO2, extinguishing powder or water spray. Fight larger fires with water spray or alcohol resistant foam.
· Special hazards arising from the substance or mixture No further relevant information available.

(Contd. on page 3)

 US 
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Safety Data Sheet
according to OSHA HCS

Printing date 07/30/2016 Reviewed on 07/30/2016

Trade name: Barium carbonate (99.999%-Ba) PURATREM

(Contd. of page 2)

42.0

· Advice for firefighters
· Protective equipment: No special measures required.

6 Accidental release measures

· Personal precautions, protective equipment and emergency procedures Not required.
· Environmental precautions:

Do not allow product to reach sewage system or any water course.
Inform respective authorities in case of seepage into water course or sewage system.

· Methods and material for containment and cleaning up:
Dispose contaminated material as waste according to item 13.
Ensure adequate ventilation.

· Reference to other sections
See Section 7 for information on safe handling.
See Section 8 for information on personal protection equipment.
See Section 13 for disposal information.

7 Handling and storage

· Handling:
· Precautions for safe handling Ensure good ventilation/exhaustion at the workplace.
· Information about protection against explosions and fires: No special measures required.

· Conditions for safe storage, including any incompatibilities
· Storage:
· Requirements to be met by storerooms and receptacles: No special requirements.
· Information about storage in one common storage facility: Not required.
· Further information about storage conditions: None.
· Specific end use(s) No further relevant information available.

8 Exposure controls/personal protection

· Additional information about design of technical systems: No further data; see item 7.

· Control parameters

· Components with limit values that require monitoring at the workplace:

513-77-9 barium carbonate

PEL Long-term value: 0.5 mg/m³
as Ba

REL Long-term value: 0.5 mg/m³
as Ba

TLV Long-term value: 0.5 mg/m³
as Ba

· Additional information: The lists that were valid during the creation were used as basis.

· Exposure controls
· Personal protective equipment:
· General protective and hygienic measures: Wash hands before breaks and at the end of work.
· Breathing equipment:

In case of brief exposure or low pollution use respiratory filter device. In case of intensive or longer exposure use
respiratory protective device that is independent of circulating air.

(Contd. on page 4)

 US 
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Safety Data Sheet
according to OSHA HCS

Printing date 07/30/2016 Reviewed on 07/30/2016

Trade name: Barium carbonate (99.999%-Ba) PURATREM

(Contd. of page 3)

42.0

· Protection of hands:

_S Protective gloves

The glove material has to be impermeable and resistant to the product/ the substance/ the preparation.
Due to missing tests no recommendation to the glove material can be given for the product/ the preparation/ the
chemical mixture.
Selection of the glove material on consideration of the penetration times, rates of diffusion and the degradation

· Material of gloves
The selection of the suitable gloves does not only depend on the material, but also on further marks of quality and
varies from manufacturer to manufacturer.

· Penetration time of glove material
The exact break through time has to be found out by the manufacturer of the protective gloves and has to be
observed.

· Eye protection: Safety glasses

9 Physical and chemical properties

· Information on basic physical and chemical properties
· General Information
· Appearance:

Form: Powder

Color: White
· Odor: Odorless
· Odor threshold: Not determined.

· pH-value: Not applicable.

· Change in condition
Melting point/Melting range: 811 °C (1492 °F)

Boiling point/Boiling range: 1300 °C (2372 °F)

· Flash point: Not applicable.

· Flammability (solid, gaseous): Not determined.

· Ignition temperature:

Decomposition temperature: Not determined.

· Auto igniting: Not determined.

· Danger of explosion: Product does not present an explosion hazard.

· Explosion limits:
Lower: Not determined.

Upper: Not determined.

· Vapor pressure: Not applicable.

· Density at 20 °C (68 °F): 4.43 g/cm³ (36.968 lbs/gal)
· Relative density Not determined.
· Vapor density Not applicable.
· Evaporation rate Not applicable.

(Contd. on page 5)
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Safety Data Sheet
according to OSHA HCS

Printing date 07/30/2016 Reviewed on 07/30/2016

Trade name: Barium carbonate (99.999%-Ba) PURATREM

(Contd. of page 4)

42.0

· Solubility in / Miscibility with
Water at 20 °C (68 °F): 0.02 g/l

· Partition coefficient (n-octanol/water): Not determined.

· Viscosity:
Dynamic: Not applicable.

Kinematic: Not applicable.

· Solvent content:
Organic solvents: 0.0 %

VOC content: 0.0 g/l / 0.00 lb/gl

Solids content: 100.0 %
· Other information No further relevant information available.

10 Stability and reactivity

· Reactivity No further relevant information available.
· Chemical stability
· Thermal decomposition / conditions to be avoided: No decomposition if used according to specifications.
· Possibility of hazardous reactions No dangerous reactions known.
· Conditions to avoid No further relevant information available.
· Incompatible materials: No further relevant information available.
· Hazardous decomposition products: No dangerous decomposition products known.

11 Toxicological information

· Information on toxicological effects
· Acute toxicity:

· LD/LC50 values that are relevant for classification:

Oral LD50 418 mg/kg (rat)

513-77-9 barium carbonate

Oral LD50 418 mg/kg (rat)

· Primary irritant effect:
· on the skin: No irritant effect.
· on the eye: No irritating effect.
· Sensitization: No sensitizing effects known.
· Additional toxicological information:

· Carcinogenic categories

· IARC (International Agency for Research on Cancer)

Substance is not listed.

· NTP (National Toxicology Program)

Substance is not listed.

· OSHA-Ca (Occupational Safety & Health Administration)

Substance is not listed.

 US 

(Contd. on page 6)
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Safety Data Sheet
according to OSHA HCS

Printing date 07/30/2016 Reviewed on 07/30/2016

Trade name: Barium carbonate (99.999%-Ba) PURATREM

(Contd. of page 5)

42.0

12 Ecological information

· Toxicity
· Aquatic toxicity: No further relevant information available.
· Persistence and degradability No further relevant information available.
· Behavior in environmental systems:
· Bioaccumulative potential No further relevant information available.
· Mobility in soil No further relevant information available.
· Additional ecological information:
· General notes: Not known to be hazardous to water.
· Results of PBT and vPvB assessment
· PBT: Not applicable.
· vPvB: Not applicable.
· Other adverse effects No further relevant information available.

13 Disposal considerations

· Waste treatment methods
· Recommendation:

Must not be disposed of together with household garbage. Do not allow product to reach sewage system.

· Uncleaned packagings:
· Recommendation: Disposal must be made according to official regulations.

14 Transport information

· UN-Number
· DOT, IMDG, IATA UN1564

· UN proper shipping name
· DOT, IATA Barium compounds, n.o.s.
· IMDG BARIUM COMPOUND, N.O.S.

· Transport hazard class(es)

· DOT

dc|¶k
· Class 6.1 Toxic substances
· Label 6.1

· IMDG, IATA

dck|
· Class 6.1 Toxic substances
· Label 6.1

(Contd. on page 7)

 US 



Page 7/9

Safety Data Sheet
according to OSHA HCS

Printing date 07/30/2016 Reviewed on 07/30/2016

Trade name: Barium carbonate (99.999%-Ba) PURATREM

(Contd. of page 6)

42.0

· Packing group
· DOT, IMDG, IATA III

· Environmental hazards:
· Marine pollutant: No

· Special precautions for user Not applicable.
· Danger code (Kemler): 60
· Stowage Category A

· Transport in bulk according to Annex II of
MARPOL73/78 and the IBC Code Not applicable.

· Transport/Additional information:

· DOT
· Quantity limitations On passenger aircraft/rail: 100 kg

On cargo aircraft only: 200 kg

· IMDG
· Limited quantities (LQ) 5 kg
· Excepted quantities (EQ) Code: E1

Maximum net quantity per inner packaging: 30 g
Maximum net quantity per outer packaging: 1000 g

· UN "Model Regulation": UN 1564 BARIUM COMPOUNDS, N.O.S., 6.1, III

15 Regulatory information

· Safety, health and environmental regulations/legislation specific for the substance or mixture
· Sara

· Section 355 (extremely hazardous substances):

Substance is not listed.

· Section 313 (Specific toxic chemical listings):

Substance is listed.

· TSCA (Toxic Substances Control Act):

Substance is listed.

· Proposition 65

· Chemicals known to cause cancer:

Substance is not listed.

· Chemicals known to cause reproductive toxicity for females:

Substance is not listed.

· Chemicals known to cause reproductive toxicity for males:

Substance is not listed.

· Chemicals known to cause developmental toxicity:

Substance is not listed.

· Carcinogenic categories

· EPA (Environmental Protection Agency)

513-77-9 barium carbonate D, CBD(inh), NL(oral)

(Contd. on page 8)
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Safety Data Sheet
according to OSHA HCS

Printing date 07/30/2016 Reviewed on 07/30/2016

Trade name: Barium carbonate (99.999%-Ba) PURATREM

(Contd. of page 7)

42.0

· TLV (Threshold Limit Value established by ACGIH)

513-77-9 barium carbonate A4

· NIOSH-Ca (National Institute for Occupational Safety and Health)

Substance is not listed.

· GHS label elements
The substance is classified and labeled according to the Globally Harmonized System (GHS).

· Hazard pictograms

d~ƒ
GHS07

· Signal word Warning

· Hazard-determining components of labeling:
barium carbonate

· Hazard statements
H302 Harmful if swallowed.

· Precautionary statements
P280 Wear protective gloves/protective clothing/eye protection/face protection.
P261 Avoid breathing dust/fume/gas/mist/vapors/spray
P305+P351+P338 If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses, if present

and easy to do. Continue rinsing.
P301+P312 IF SWALLOWED: Call a POISON CENTER/doctor if you feel unwell.
P403+P233 Store in a well-ventilated place. Keep container tightly closed.
P501 Dispose of contents/container in accordance with local/regional/national/international

regulations.
· Chemical safety assessment: A Chemical Safety Assessment has not been carried out.

16 Other information

This information is based on our present knowledge. However, this shall not constitute a guarantee for any
specific product features and shall not establish a legally valid contractual relationship.

· Department issuing SDS: Technical Department.
· Contact: Technical Director
· Date of preparation / last revision 07/30/2016 / -
· Abbreviations and acronyms:

ADR: Accord européen sur le transport des marchandises dangereuses par Route (European Agreement concerning the International
Carriage of Dangerous Goods by Road)
IMDG: International Maritime Code for Dangerous Goods
DOT: US Department of Transportation
IATA: International Air Transport Association
ACGIH: American Conference of Governmental Industrial Hygienists
EINECS: European Inventory of Existing Commercial Chemical Substances
CAS: Chemical Abstracts Service (division of the American Chemical Society)
NFPA: National Fire Protection Association (USA)
HMIS: Hazardous Materials Identification System (USA)
VOC: Volatile Organic Compounds (USA, EU)
LC50: Lethal concentration, 50 percent
LD50: Lethal dose, 50 percent
PBT: Persistent, Bioaccumulative and Toxic
vPvB: very Persistent and very Bioaccumulative
NIOSH: National Institute for Occupational Safety
OSHA: Occupational Safety & Health
TLV: Threshold Limit Value

(Contd. on page 9)

 US 
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Printing date 07/30/2016 Reviewed on 07/30/2016

Trade name: Barium carbonate (99.999%-Ba) PURATREM

(Contd. of page 8)

42.0

PEL: Permissible Exposure Limit
REL: Recommended Exposure Limit
Acute Tox. 4: Acute toxicity, Hazard Category 4

 US 
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SIGMA-ALDRICH sigma-aldrich.com 
SAFETY DATA SHEET 

Version 6.1 
Revision Date 05/28/2017 

Print Date 05/11/2019 

 
 

1. PRODUCT AND COMPANY IDENTIFICATION 

1.1 Product identifiers 
Product name : Acetone 

 
Product Number : 650501 
Brand : SIGALD 
Index-No. : 606-001-00-8 
   
CAS-No. : 67-64-1 

1.2 Relevant identified uses of the substance or mixture and uses advised against 

Identified uses : Laboratory chemicals, Synthesis of substances 
 

1.3 Details of the supplier of the safety data sheet 

Company : Sigma-Aldrich Inc. 
3050 Spruce Street 
ST. LOUIS MO  63103 
UNITED STATES 

 
Telephone : +1 314 771-5765 
Fax : +1 800 325-5052 

1.4 Emergency telephone number 

Emergency Phone # : (314) 776-6555 

 

 

 

2. HAZARDS IDENTIFICATION 

2.1 Classification of the substance or mixture 

GHS Classification in accordance with 29 CFR 1910 (OSHA HCS) 
Flammable liquids (Category 2), H225 
Eye irritation (Category 2A), H319 
Specific target organ toxicity - single exposure (Category 3), Central nervous system, H336 

For the full text of the H-Statements mentioned in this Section, see Section 16. 

2.2 GHS Label elements, including precautionary statements 

Pictogram 

  
Signal word Danger 
 
Hazard statement(s) 
H225 Highly flammable liquid and vapour. 
H319 Causes serious eye irritation. 
H336 May cause drowsiness or dizziness. 
 
Precautionary statement(s) 
P210 Keep away from heat/sparks/open flames/hot surfaces. No smoking. 
P233 Keep container tightly closed. 
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P240 Ground/bond container and receiving equipment. 
P241 Use explosion-proof electrical/ ventilating/ lighting/ equipment. 
P242 Use only non-sparking tools. 
P243 Take precautionary measures against static discharge. 
P261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray. 
P264 Wash skin thoroughly after handling. 
P271 Use only outdoors or in a well-ventilated area. 
P280 Wear protective gloves/ eye protection/ face protection. 
P303 + P361 + P353 IF ON SKIN (or hair): Take off immediately all contaminated clothing. 

Rinse skin with water/shower. 
P304 + P340 + P312 IF INHALED: Remove person to fresh air and keep comfortable for 

breathing. Call a POISON CENTER/doctor if you feel unwell. 
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove 

contact lenses, if present and easy to do. Continue rinsing. 
P337 + P313 If eye irritation persists: Get medical advice/ attention. 
P370 + P378 In case of fire: Use dry sand, dry chemical or alcohol-resistant foam to 

extinguish. 
P403 + P233 Store in a well-ventilated place. Keep container tightly closed. 
P403 + P235 Store in a well-ventilated place. Keep cool. 
P405 Store locked up. 
P501 Dispose of contents/ container to an approved waste disposal plant. 
 

2.3 Hazards not otherwise classified (HNOC) or not covered by GHS 
Repeated exposure may cause skin dryness or cracking. 

 

 

3. COMPOSITION/INFORMATION ON INGREDIENTS 

3.1 Substances 
Formula : C3H6O 

Molecular weight : 58.08 g/mol 
CAS-No. : 67-64-1 
EC-No. : 200-662-2 
Index-No. : 606-001-00-8 
 
Hazardous components 

Component Classification Concentration 

Acetone 

   Flam. Liq. 2; Eye Irrit. 2A; 
STOT SE 3; H225, H319, 
H336 

<= 100 % 

 
For the full text of the H-Statements mentioned in this Section, see Section 16. 

 

4. FIRST AID MEASURES 

4.1 Description of first aid measures 

General advice 
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area. 

If inhaled 
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician. 

In case of skin contact 
Wash off with soap and plenty of water. Consult a physician. 

In case of eye contact 
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. 

If swallowed 
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician. 
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4.2 Most important symptoms and effects, both acute and delayed 
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in section 11 

4.3 Indication of any immediate medical attention and special treatment needed 
No data available 

 

5. FIREFIGHTING MEASURES 

5.1 Extinguishing media 

Suitable extinguishing media 
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. 

5.2 Special hazards arising from the substance or mixture 
Carbon oxides 

5.3 Advice for firefighters 
Wear self-contained breathing apparatus for firefighting if necessary. 

5.4 Further information 
Use water spray to cool unopened containers. 

 

6. ACCIDENTAL RELEASE MEASURES 

6.1 Personal precautions, protective equipment and emergency procedures 
Use personal protective equipment. Avoid breathing vapours, mist or gas. Ensure adequate ventilation. Remove all 
sources of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to form explosive 
concentrations. Vapours can accumulate in low areas. 
For personal protection see section 8. 

6.2 Environmental precautions 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. 

6.3 Methods and materials for containment and cleaning up 
Contain spillage, and then collect with an electrically protected vacuum cleaner or by wet-brushing and place in 
container for disposal according to local regulations (see section 13). 

6.4 Reference to other sections 
For disposal see section 13. 

 

7. HANDLING AND STORAGE 

7.1 Precautions for safe handling 
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist. 
Use explosion-proof equipment.Keep away from sources of ignition - No smoking.Take measures to prevent the build 
up of electrostatic charge. 
For precautions see section 2.2. 

7.2 Conditions for safe storage, including any incompatibilities 
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully 
resealed and kept upright to prevent leakage.  

7.3 Specific end use(s) 
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated 

 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

8.1 Control parameters 
Components with workplace control parameters 
Derived No Effect Level (DNEL) 

Application Area Exposure 
routes 

Health effect Value 

Workers Skin contact Long-term systemic effects 186mg/kg BW/d 

Consumers Ingestion Long-term systemic effects 62mg/kg BW/d 

Consumers Skin contact Long-term systemic effects 62mg/kg BW/d 

Workers Inhalation Acute systemic effects 2420 mg/m3 

Workers Inhalation Long-term systemic effects 1210 mg/m3 
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Consumers Inhalation Long-term systemic effects 200 mg/m3 

Predicted No Effect Concentration (PNEC) 

Compartment Value 

Soil 33.3 mg/kg 

Marine water 1.06 mg/l 

Fresh water 10.6 mg/l 

Marine sediment 3.04 mg/kg 

Fresh water sediment 30.4 mg/kg 

Onsite sewage treatment plant 100 mg/l 

8.2 Exposure controls 
Appropriate engineering controls 
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday. 
Personal protective equipment 

Eye/face protection 
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate 
government standards such as NIOSH (US) or EN 166(EU). 
Skin protection 
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without 
touching glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after 
use in accordance with applicable laws and good laboratory practices. Wash and dry hands. 
 
Full contact 
Material: butyl-rubber 
Minimum layer thickness: 0.3 mm 
Break through time: 480 min 
Material tested:Butoject® (KCL 897 / Aldrich Z677647, Size M) 
 
Splash contact 
Material: butyl-rubber 
Minimum layer thickness: 0.3 mm 
Break through time: 480 min 
Material tested:Butoject® (KCL 897 / Aldrich Z677647, Size M) 
 
data source: KCL GmbH, D-36124 Eichenzell, phone +49 (0)6659 87300, e-mail sales@kcl.de, test method: 
EN374 
If used in solution, or mixed with other substances, and under conditions which differ from EN 374, contact the 
supplier of the CE approved gloves. This recommendation is advisory only and must be evaluated by an 
industria situation of anticipated use by our customers. It should not be construed as offering an approval for 
any specific use scenario. 
 
Body Protection 
Impervious clothing, Flame retardant antistatic protective clothing., The type of protective equipment must be 
selected according to the concentration and amount of the dangerous substance at the specific workplace. 
Respiratory protection 
Where risk assessment shows air-purifying respirators are appropriate use (US) or type AXBEK (EN 14387) 
respirator cartridges as a backup to engine protection, use a full-face supplied air respirator. Use respirators 
and components tested and approved under appropriate government standards such as NIOSH (US) or CEN 
(EU). 
Control of environmental exposure 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. 

 

 

9. PHYSICAL AND CHEMICAL PROPERTIES 

9.1 Information on basic physical and chemical properties 

a) Appearance Form: liquid, clear 
Colour: colourless 

b) Odour No data available 

c) Odour Threshold No data available 
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d) pH No data available 

e) Melting point/freezing 
point 

Melting point/range: -94 °C (-137 °F) 

f) Initial boiling point and 
boiling range 

56 °C (133 °F) at 1013 hPa 

g) Flash point -17.0 °C (1.4 °F) - closed cup 

h) Evaporation rate No data available 

i) Flammability (solid, gas) No data available 

j) Upper/lower 
flammability or 
explosive limits 

Upper explosion limit: 13 %(V) 
Lower explosion limit: 2 %(V) 

k) Vapour pressure 533.3 hPa at 39.5 °C (103.1 °F) 
245.3 hPa at 20.0 °C(68.0 °F) 

l) Vapour density No data available 

m) Relative density 0.791 g/mL at 25 °C (77 °F) 

n) Water solubility completely miscible 

o) Partition coefficient: n-
octanol/water 

log Pow: -0.24 

p) Auto-ignition 
temperature 

465.0 °C (869.0 °F) 

q) Decomposition 
temperature 

No data available 

r) Viscosity No data available 

s) Explosive properties No data available 

t) Oxidizing properties No data available 

9.2 Other safety information 

 Surface tension 23.2 mN/m at 20.0 °C (68.0 °F) 

 

 

10. STABILITY AND REACTIVITY 

10.1 Reactivity 
No data available 

10.2 Chemical stability 
Stable under recommended storage conditions. 

10.3 Possibility of hazardous reactions 
Vapours may form explosive mixture with air. 

10.4 Conditions to avoid 
Heat, flames and sparks. 

10.5 Incompatible materials 
Bases, Oxidizing agents, Reducing agents, Acetone reacts violently with phosphorous oxychloride. 

10.6 Hazardous decomposition products 
Hazardous decomposition products formed under fire conditions. - Carbon oxides 
Other decomposition products - No data available 
In the event of fire: see section 5 
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11. TOXICOLOGICAL INFORMATION 

11.1 Information on toxicological effects 

Acute toxicity 
LD50 Oral - Rat - 5,800 mg/kg(Acetone) 
Remarks: Behavioral:Altered sleep time (including change in righting reflex). Behavioral:Tremor. Behavioral:Headache. 
Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhoea. 
LC50 Inhalation - Rat - 8 h - 50,100 mg/m3(Acetone) 
Remarks: Drowsiness Dizziness Unconsciousness 
LD50 Dermal - Guinea pig - 7,426 mg/kg(Acetone) 
No data available(Acetone) 

Skin corrosion/irritation 
Skin - Rabbit(Acetone) 
Result: Mild skin irritation - 24 h 

Serious eye damage/eye irritation 
Eyes - Rabbit(Acetone) 
Result: Eye irritation - 24 h 

Respiratory or skin sensitisation 
 - Guinea pig(Acetone) 
Result: Does not cause skin sensitisation. 

Germ cell mutagenicity 
 
 
No data available(Acetone) 
 

Carcinogenicity 
This product is or contains a component that is not classifiable as to its classification.(Acetone) 
(Acetone) 
(Acetone) 

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as 
probable, possible or confirmed human carcinogen by IARC. 

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a 
known or anticipated carcinogen by NTP. 

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by OSHA. 

Reproductive toxicity 
No data available(Acetone) 

No data available(Acetone) 

Specific target organ toxicity - single exposure 
May cause drowsiness or dizziness.(Acetone) 

Specific target organ toxicity - repeated exposure 
No data available 

Aspiration hazard 
No data available(Acetone) 
 

Additional Information 
RTECS: AL3150000 
 
To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly 
investigated.(Acetone) 
 
Kidney - Irregularities - Based on Human Evidence 
Skin - Dermatitis - Based on Human Evidence 
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Kidney - Irregularities - Based on Human Evidence(Acetone) 
Skin - Dermatitis - Based on Human Evidence(Acetone) 

 

12. ECOLOGICAL INFORMATION 

12.1 Toxicity 
 
Toxicity to fish LC50 - Oncorhynchus mykiss (rainbow trout) - 5,540 mg/l  - 96 h(Acetone) 
 
Toxicity to daphnia and 
other aquatic 
invertebrates 

LC50 - Daphnia magna (Water flea) - 8,800 mg/l  - 48 h(Acetone) 

 
Toxicity to algae Remarks: No data available 

12.2 Persistence and degradability 
Biodegradability Result: 91 % - Readily biodegradable.  

 (OECD Test Guideline 301B) 
 

12.3 Bioaccumulative potential 
Does not bioaccumulate. 

12.4 Mobility in soil 
No data available(Acetone) 

12.5 Results of PBT and vPvB assessment 
PBT/vPvB assessment not available as chemical safety assessment not required/not conducted 

12.6 Other adverse effects 
 
No data available 

 

13. DISPOSAL CONSIDERATIONS 

13.1 Waste treatment methods 

Product 
Burn in a chemical incinerator equipped with an afterburner and scrubber b highly flammable. Offer surplus and non-
recyclable solutions to a licensed disposal company. Contact a licensed professional waste disposal service to 
dispose of this material.  

Contaminated packaging 
Dispose of as unused product.  

 

14. TRANSPORT INFORMATION 

DOT (US) 
UN number: 1090 Class: 3 Packing group: II 
Proper shipping name: Acetone
Reportable Quantity (RQ) : 5000 lbs 

 
 
Poison Inhalation Hazard: No 
 
IMDG 
UN number: 1090 Class: 3 Packing group: II EMS-No: F-E, S-D 
Proper shipping name: ACETONE 
 

 
IATA 
UN number: 1090 Class: 3 Packing group: II 
Proper shipping name: Acetone 
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15. REGULATORY INFORMATION 

SARA 302 Components 
No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302. 

SARA 313 Components 
This material does not contain any chemical components with known CAS numbers that exceed the threshold (De 
Minimis) reporting levels established by SARA Title III, Section 313. 

SARA 311/312 Hazards 
Fire Hazard, Acute Health Hazard, Chronic Health Hazard 

Massachusetts Right To Know Components 
 
Acetone 

CAS-No. 
67-64-1 

Revision Date 
 

Pennsylvania Right To Know Components 
 
Acetone 

CAS-No. 
67-64-1 

Revision Date 
 

New Jersey Right To Know Components 
 
Acetone 

CAS-No. 
67-64-1 

Revision Date 
 

California Prop. 65 Components 
This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any other 
reproductive harm. 

 

 

16. OTHER INFORMATION 

Full text of H-Statements referred to under sections 2 and 3. 

H225 Highly flammable liquid and vapour. 
H319 Causes serious eye irritation. 
H336 May cause drowsiness or dizziness. 

HMIS Rating 
Health hazard: 2 
Chronic Health Hazard: * 
Flammability: 3 
Physical Hazard 0 

NFPA Rating 
Health hazard: 2 
Fire Hazard: 3 
Reactivity Hazard: 0 

Further information 
Copyright 2016 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only. 
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling 
or from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing 
slip for additional terms and conditions of sale. 
 

Preparation Information 

Sigma-Aldrich Corporation 
Product Safety – Americas Region 
1-800-521-8956 
Version: 6.1 Revision Date: 05/28/2017 Print Date: 05/11/2019 
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1 Identification

· Product name

· Trade name: Barium oxide (99.5%-Ba)

· Item number: 93-5651
· CAS Number:

1304-28-5
· EC number:

215-127-9
· Index number:

056-002-00-7

· Details of the supplier of the safety data sheet
· Manufacturer/Supplier:

Strem Chemicals, Inc.
7 Mulliken Way
NEWBURYPORT, MA 01950
USA
info@strem.com

· Information department: Technical Department
· Emergency telephone number:

EMERGENCY:  CHEMTREC: + 1 (800) 424-9300
During normal opening times: +1 (978) 499-1600

2 Hazard(s) identification

· Classification of the substance or mixture

d~¤ GHS06 Skull and crossbones

Acute Tox. 3 H331 Toxic if inhaled.

d~ƒ GHS07

Acute Tox. 4 H302 Harmful if swallowed.

Skin Irrit. 2 H315 Causes skin irritation.

Eye Irrit. 2A H319 Causes serious eye irritation.

STOT SE 3 H335 May cause respiratory irritation.

· Label elements
· GHS label elements

The substance is classified and labeled according to the Globally Harmonized System (GHS).
· Hazard pictograms

d~¤
GHS06

d~ƒ
GHS07

· Signal word Danger

· Hazard-determining components of labeling:
barium oxide

(Contd. on page 2)
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Trade name: Barium oxide (99.5%-Ba)

(Contd. of page 1)

42.0

· Hazard statements
H302 Harmful if swallowed.
H331 Toxic if inhaled.
H315 Causes skin irritation.
H319 Causes serious eye irritation.
H335 May cause respiratory irritation.

· Precautionary statements
P231 Handle under inert gas.
P222 Do not allow contact with air.
P280 Wear protective gloves/protective clothing/eye protection/face protection.
P305+P351+P338 If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses, if present

and easy to do. Continue rinsing.
P403+P233 Store in a well-ventilated place. Keep container tightly closed.
P501 Dispose of contents/container in accordance with local/regional/national/international

regulations.
· Classification system:
· NFPA ratings (scale 0 - 4)

4
0

0

Health = 4
Fire = 0
Reactivity = 0

· HMIS-ratings (scale 0 - 4)

  HEALTH

  FIRE

  REACTIVITY

3

0

0

Health = 3
Fire = 0
Reactivity = 0

· Other hazards
· Results of PBT and vPvB assessment
· PBT: Not applicable.
· vPvB: Not applicable.

3 Composition/information on ingredients

· Chemical characterization: Substances
· CAS No. Description

1304-28-5 barium oxide
· Identification number(s)
· EC number: 215-127-9
· Index number: 056-002-00-7

4 First-aid measures

· Description of first aid measures
· General information:

Immediately remove any clothing soiled by the product.
Symptoms of poisoning may even occur after several hours; therefore medical observation for at least 48 hours
after the accident.
Remove breathing apparatus only after contaminated clothing have been completely removed.
In case of irregular breathing or respiratory arrest provide artificial respiration.

· After inhalation:
Supply fresh air or oxygen; call for doctor.

(Contd. on page 3)
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In case of unconsciousness place patient stably in side position for transportation.
· After skin contact: Immediately wash with water and soap and rinse thoroughly.
· After eye contact:

Rinse opened eye for several minutes under running water. If symptoms persist, consult a doctor.
· After swallowing: Immediately call a doctor.
· Information for doctor:
· Most important symptoms and effects, both acute and delayed No further relevant information available.
· Indication of any immediate medical attention and special treatment needed

No further relevant information available.

5 Fire-fighting measures

· Extinguishing media
· Suitable extinguishing agents:

CO2, extinguishing powder or water spray. Fight larger fires with water spray or alcohol resistant foam.
· Special hazards arising from the substance or mixture No further relevant information available.
· Advice for firefighters
· Protective equipment: Mouth respiratory protective device.

6 Accidental release measures

· Personal precautions, protective equipment and emergency procedures Not required.
· Environmental precautions:

Do not allow product to reach sewage system or any water course.
Inform respective authorities in case of seepage into water course or sewage system.

· Methods and material for containment and cleaning up:
Dispose contaminated material as waste according to item 13.
Ensure adequate ventilation.

· Reference to other sections
See Section 7 for information on safe handling.
See Section 8 for information on personal protection equipment.
See Section 13 for disposal information.

7 Handling and storage

· Handling:
· Precautions for safe handling

Thorough dedusting.
Ensure good ventilation/exhaustion at the workplace.
Open and handle receptacle with care.

· Information about protection against explosions and fires: Keep respiratory protective device available.

· Conditions for safe storage, including any incompatibilities
· Storage:
· Requirements to be met by storerooms and receptacles: No special requirements.
· Information about storage in one common storage facility: Not required.
· Further information about storage conditions:

Keep receptacle tightly sealed.
Store in cool, dry conditions in well sealed receptacles.

(Contd. on page 4)
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· Specific end use(s) No further relevant information available.

8 Exposure controls/personal protection

· Additional information about design of technical systems: No further data; see item 7.

· Control parameters

· Components with limit values that require monitoring at the workplace:

1304-28-5 barium oxide

PEL Long-term value: 0.5 mg/m³
as Ba

REL Long-term value: 0.5 mg/m³
as Ba

TLV Long-term value: 0.5 mg/m³
as Ba

· Additional information: The lists that were valid during the creation were used as basis.

· Exposure controls
· Personal protective equipment:
· General protective and hygienic measures:

Keep away from foodstuffs, beverages and feed.
Immediately remove all soiled and contaminated clothing.
Wash hands before breaks and at the end of work.
Store protective clothing separately.
Avoid contact with the eyes and skin.

· Breathing equipment:
In case of brief exposure or low pollution use respiratory filter device. In case of intensive or longer exposure use
respiratory protective device that is independent of circulating air.

· Protection of hands:

_S Protective gloves

The glove material has to be impermeable and resistant to the product/ the substance/ the preparation.
Due to missing tests no recommendation to the glove material can be given for the product/ the preparation/ the
chemical mixture.
Selection of the glove material on consideration of the penetration times, rates of diffusion and the degradation

· Material of gloves
The selection of the suitable gloves does not only depend on the material, but also on further marks of quality and
varies from manufacturer to manufacturer.

· Penetration time of glove material
The exact break through time has to be found out by the manufacturer of the protective gloves and has to be
observed.

· Eye protection:

_R Tightly sealed goggles

 US 

(Contd. on page 5)
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9 Physical and chemical properties

· Information on basic physical and chemical properties
· General Information
· Appearance:

Form: Powder

Color: Whitish
· Odor: Odorless
· Odor threshold: Not determined.

· pH-value: Not applicable.

· Change in condition
Melting point/Melting range: 1923 °C (3493 °F)

Boiling point/Boiling range: no data °C

· Flash point: Not applicable.

· Flammability (solid, gaseous): Not determined.

· Ignition temperature:

Decomposition temperature: Not determined.

· Auto igniting: Not determined.

· Danger of explosion: Product does not present an explosion hazard.

· Explosion limits:
Lower: Not determined.

Upper: Not determined.

· Vapor pressure: no data hPa

· Density at 20 °C (68 °F): 5.72 g/cm³ (47.733 lbs/gal)
· Relative density Not determined.
· Vapor density Not applicable.
· Evaporation rate Not applicable.

· Solubility in / Miscibility with
Water: Insoluble.

· Partition coefficient (n-octanol/water): Not determined.

· Viscosity:
Dynamic: Not applicable.

Kinematic: Not applicable.

· Solvent content:
Organic solvents: 0.0 %

VOC content: 0.0 g/l / 0.00 lb/gl

Solids content: 100.0 %
· Other information No further relevant information available.

10 Stability and reactivity

· Reactivity No further relevant information available.
· Chemical stability
· Thermal decomposition / conditions to be avoided: No decomposition if used according to specifications.
· Possibility of hazardous reactions No dangerous reactions known.

(Contd. on page 6)
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· Conditions to avoid No further relevant information available.
· Incompatible materials: No further relevant information available.
· Hazardous decomposition products: No dangerous decomposition products known.

11 Toxicological information

· Information on toxicological effects
· Acute toxicity:
· Primary irritant effect:
· on the skin: Irritant to skin and mucous membranes.
· on the eye: Irritating effect.
· Sensitization: No sensitizing effects known.
· Additional toxicological information:

· Carcinogenic categories

· IARC (International Agency for Research on Cancer)

Substance is not listed.

· NTP (National Toxicology Program)

Substance is not listed.

· OSHA-Ca (Occupational Safety & Health Administration)

Substance is not listed.

12 Ecological information

· Toxicity
· Aquatic toxicity: No further relevant information available.
· Persistence and degradability No further relevant information available.
· Behavior in environmental systems:
· Bioaccumulative potential No further relevant information available.
· Mobility in soil No further relevant information available.
· Additional ecological information:
· General notes: Not known to be hazardous to water.
· Results of PBT and vPvB assessment
· PBT: Not applicable.
· vPvB: Not applicable.
· Other adverse effects No further relevant information available.

13 Disposal considerations

· Waste treatment methods
· Recommendation:

Must not be disposed of together with household garbage. Do not allow product to reach sewage system.

· Uncleaned packagings:
· Recommendation: Disposal must be made according to official regulations.

 US 

(Contd. on page 7)
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14 Transport information

· UN-Number
· DOT, IMDG, IATA UN1884

· UN proper shipping name
· DOT, IATA Barium oxide
· IMDG BARIUM OXIDE

· Transport hazard class(es)

· DOT

dc|¶k
· Class 6.1 Toxic substances
· Label 6.1

· IMDG, IATA

dck|
· Class 6.1 Toxic substances
· Label 6.1

· Packing group
· DOT, IMDG, IATA III

· Environmental hazards:
· Marine pollutant: No

· Special precautions for user Not applicable.
· Danger code (Kemler): 60
· Stowage Category A

· Transport in bulk according to Annex II of
MARPOL73/78 and the IBC Code Not applicable.

· Transport/Additional information:

· DOT
· Quantity limitations On passenger aircraft/rail: 100 kg

On cargo aircraft only: 200 kg

· IMDG
· Limited quantities (LQ) 5 kg
· Excepted quantities (EQ) Code: E1

Maximum net quantity per inner packaging: 30 g
Maximum net quantity per outer packaging: 1000 g

· UN "Model Regulation": UN 1884 BARIUM OXIDE, 6.1, III

 US 

(Contd. on page 8)



Page 8/9

Safety Data Sheet
according to OSHA HCS

Printing date 07/31/2016 Reviewed on 07/31/2016

Trade name: Barium oxide (99.5%-Ba)

(Contd. of page 7)

42.0

15 Regulatory information

· Safety, health and environmental regulations/legislation specific for the substance or mixture
· Sara

· Section 355 (extremely hazardous substances):

Substance is not listed.

· Section 313 (Specific toxic chemical listings):

Substance is listed.

· TSCA (Toxic Substances Control Act):

Substance is listed.

· Proposition 65

· Chemicals known to cause cancer:

Substance is not listed.

· Chemicals known to cause reproductive toxicity for females:

Substance is not listed.

· Chemicals known to cause reproductive toxicity for males:

Substance is not listed.

· Chemicals known to cause developmental toxicity:

Substance is not listed.

· Carcinogenic categories

· EPA (Environmental Protection Agency)

1304-28-5 barium oxide D, CBD(inh), NL(oral)

· TLV (Threshold Limit Value established by ACGIH)

1304-28-5 barium oxide A4

· NIOSH-Ca (National Institute for Occupational Safety and Health)

Substance is not listed.

· GHS label elements
The substance is classified and labeled according to the Globally Harmonized System (GHS).

· Hazard pictograms

d~¤
GHS06

d~ƒ
GHS07

· Signal word Danger

· Hazard-determining components of labeling:
barium oxide

· Hazard statements
H302 Harmful if swallowed.
H331 Toxic if inhaled.
H315 Causes skin irritation.
H319 Causes serious eye irritation.
H335 May cause respiratory irritation.

· Precautionary statements
P231 Handle under inert gas.
P222 Do not allow contact with air.

(Contd. on page 9)
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P280 Wear protective gloves/protective clothing/eye protection/face protection.
P305+P351+P338 If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses, if present

and easy to do. Continue rinsing.
P403+P233 Store in a well-ventilated place. Keep container tightly closed.
P501 Dispose of contents/container in accordance with local/regional/national/international

regulations.
· Chemical safety assessment: A Chemical Safety Assessment has not been carried out.

16 Other information

This information is based on our present knowledge. However, this shall not constitute a guarantee for any
specific product features and shall not establish a legally valid contractual relationship.

· Department issuing SDS: Technical Department.
· Contact: Technical Director
· Date of preparation / last revision 07/31/2016 / -
· Abbreviations and acronyms:

ADR: Accord européen sur le transport des marchandises dangereuses par Route (European Agreement concerning the International
Carriage of Dangerous Goods by Road)
IMDG: International Maritime Code for Dangerous Goods
DOT: US Department of Transportation
IATA: International Air Transport Association
ACGIH: American Conference of Governmental Industrial Hygienists
EINECS: European Inventory of Existing Commercial Chemical Substances
CAS: Chemical Abstracts Service (division of the American Chemical Society)
NFPA: National Fire Protection Association (USA)
HMIS: Hazardous Materials Identification System (USA)
VOC: Volatile Organic Compounds (USA, EU)
PBT: Persistent, Bioaccumulative and Toxic
vPvB: very Persistent and very Bioaccumulative
NIOSH: National Institute for Occupational Safety
OSHA: Occupational Safety & Health
TLV: Threshold Limit Value
PEL: Permissible Exposure Limit
REL: Recommended Exposure Limit
Acute Tox. 4: Acute toxicity, Hazard Category 4
Acute Tox. 3: Acute toxicity, Hazard Category 3
Skin Irrit. 2: Skin corrosion/irritation, Hazard Category 2
Eye Irrit. 2A: Serious eye damage/eye irritation, Hazard Category 2A
STOT SE 3: Specific target organ toxicity - Single exposure, Hazard Category 3

 US 
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1 Identification

· Product name

· Trade name: Strontium oxide (99.9%-Sr)

· Item number: 38-2250
· CAS Number:

1314-11-0
· EC number:

215-219-9

· Details of the supplier of the safety data sheet
· Manufacturer/Supplier:

Strem Chemicals, Inc.
7 Mulliken Way
NEWBURYPORT, MA 01950
USA
info@strem.com

· Information department: Technical Department
· Emergency telephone number:

EMERGENCY:  CHEMTREC: + 1 (800) 424-9300
During normal opening times: +1 (978) 499-1600

2 Hazard(s) identification

· Classification of the substance or mixture

d~ GHS07

Skin Irrit. 2 H315 Causes skin irritation.

Eye Irrit. 2A H319 Causes serious eye irritation.

STOT SE 3 H335 May cause respiratory irritation.

· Label elements
· GHS label elements

The substance is classified and labeled according to the Globally Harmonized System (GHS).
· Hazard pictograms

d~
GHS07

· Signal word Warning

· Hazard-determining components of labeling:
strontium oxide

· Hazard statements
H315 Causes skin irritation.
H319 Causes serious eye irritation.
H335 May cause respiratory irritation.

· Precautionary statements
P231 Handle under inert gas.
P222 Do not allow contact with air.
P262 Do not get in eyes, on skin, or on clothing.
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P305+P351+P338 If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses, if present
and easy to do. Continue rinsing.

P403+P233 Store in a well-ventilated place. Keep container tightly closed.
P501 Dispose of contents/container in accordance with local/regional/national/international

regulations.
· Classification system:
· NFPA ratings (scale 0 - 4)

1
0

0

Health = 1
Fire = 0
Reactivity = 0

· HMIS-ratings (scale 0 - 4)

  HEALTH

  FIRE

  REACTIVITY

1

0

0

Health = 1
Fire = 0
Reactivity = 0

· Other hazards
· Results of PBT and vPvB assessment
· PBT: Not applicable.
· vPvB: Not applicable.

3 Composition/information on ingredients

· Chemical characterization: Substances
· CAS No. Description

1314-11-0 strontium oxide
· Identification number(s)
· EC number: 215-219-9

4 First-aid measures

· Description of first aid measures
· After inhalation: In case of unconsciousness place patient stably in side position for transportation.
· After skin contact: Immediately wash with water and soap and rinse thoroughly.
· After eye contact:

Rinse opened eye for several minutes under running water. If symptoms persist, consult a doctor.
· After swallowing: If symptoms persist consult doctor.
· Information for doctor:
· Most important symptoms and effects, both acute and delayed No further relevant information available.
· Indication of any immediate medical attention and special treatment needed

No further relevant information available.

5 Fire-fighting measures

· Extinguishing media
· Suitable extinguishing agents:

CO2, extinguishing powder or water spray. Fight larger fires with water spray or alcohol resistant foam.
· Special hazards arising from the substance or mixture No further relevant information available.

(Contd. on page 3)
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· Advice for firefighters
· Protective equipment: No special measures required.

6 Accidental release measures

· Personal precautions, protective equipment and emergency procedures Not required.
· Environmental precautions: No special measures required.
· Methods and material for containment and cleaning up:

Dispose contaminated material as waste according to item 13.
Ensure adequate ventilation.

· Reference to other sections
See Section 7 for information on safe handling.
See Section 8 for information on personal protection equipment.
See Section 13 for disposal information.

7 Handling and storage

· Handling:
· Precautions for safe handling No special precautions are necessary if used correctly.
· Information about protection against explosions and fires: No special measures required.

· Conditions for safe storage, including any incompatibilities
· Storage:
· Requirements to be met by storerooms and receptacles: No special requirements.
· Information about storage in one common storage facility: Not required.
· Further information about storage conditions:

Keep receptacle tightly sealed.
Store in cool, dry conditions in well sealed receptacles.

· Specific end use(s) No further relevant information available.

8 Exposure controls/personal protection

· Additional information about design of technical systems: No further data; see item 7.

· Control parameters
· Components with limit values that require monitoring at the workplace: Not required.
· Additional information: The lists that were valid during the creation were used as basis.

· Exposure controls
· Personal protective equipment:
· General protective and hygienic measures:

Keep away from foodstuffs, beverages and feed.
Immediately remove all soiled and contaminated clothing.
Wash hands before breaks and at the end of work.
Avoid contact with the eyes and skin.

· Breathing equipment:
In case of brief exposure or low pollution use respiratory filter device. In case of intensive or longer exposure use
respiratory protective device that is independent of circulating air.
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· Protection of hands:

_S Protective gloves

The glove material has to be impermeable and resistant to the product/ the substance/ the preparation.
Due to missing tests no recommendation to the glove material can be given for the product/ the preparation/ the
chemical mixture.
Selection of the glove material on consideration of the penetration times, rates of diffusion and the degradation

· Material of gloves
The selection of the suitable gloves does not only depend on the material, but also on further marks of quality and
varies from manufacturer to manufacturer.

· Penetration time of glove material
The exact break through time has to be found out by the manufacturer of the protective gloves and has to be
observed.

· Eye protection:

_R Tightly sealed goggles

9 Physical and chemical properties

· Information on basic physical and chemical properties
· General Information
· Appearance:

Form: Powder

Color: White
· Odor: Odorless
· Odor threshold: Not determined.

· pH-value: Not applicable.

· Change in condition
Melting point/Melting range: 2430 °C (4406 °F)

Boiling point/Boiling range: no data °C

· Flash point: Not applicable.

· Flammability (solid, gaseous): Not determined.

· Ignition temperature:

Decomposition temperature: Not determined.

· Auto igniting: Not determined.

· Danger of explosion: Product does not present an explosion hazard.

· Explosion limits:
Lower: Not determined.

Upper: Not determined.

· Vapor pressure at 2068 °C (3754 °F): no data hPa

· Density at 20 °C (68 °F): 4.7 g/cm³ (39.222 lbs/gal)
· Relative density Not determined.
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· Vapor density Not applicable.
· Evaporation rate Not applicable.

· Solubility in / Miscibility with
Water: Insoluble.

· Partition coefficient (n-octanol/water): Not determined.

· Viscosity:
Dynamic: Not applicable.

Kinematic: Not applicable.

· Solvent content:
Organic solvents: 0.0 %

VOC content: 0.0 g/l / 0.00 lb/gl

Solids content: 100.0 %
· Other information No further relevant information available.

10 Stability and reactivity

· Reactivity No further relevant information available.
· Chemical stability
· Thermal decomposition / conditions to be avoided: No decomposition if used according to specifications.
· Possibility of hazardous reactions No dangerous reactions known.
· Conditions to avoid No further relevant information available.
· Incompatible materials: No further relevant information available.
· Hazardous decomposition products: No dangerous decomposition products known.

11 Toxicological information

· Information on toxicological effects
· Acute toxicity:
· Primary irritant effect:
· on the skin: Irritant to skin and mucous membranes.
· on the eye: Irritating effect.
· Sensitization: No sensitizing effects known.
· Additional toxicological information:

· Carcinogenic categories

· IARC (International Agency for Research on Cancer)

Substance is not listed.

· NTP (National Toxicology Program)

Substance is not listed.

· OSHA-Ca (Occupational Safety & Health Administration)

Substance is not listed.

12 Ecological information

· Toxicity
· Aquatic toxicity: No further relevant information available.
· Persistence and degradability No further relevant information available.
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· Behavior in environmental systems:
· Bioaccumulative potential No further relevant information available.
· Mobility in soil No further relevant information available.
· Additional ecological information:
· General notes: Not known to be hazardous to water.
· Results of PBT and vPvB assessment
· PBT: Not applicable.
· vPvB: Not applicable.
· Other adverse effects No further relevant information available.

13 Disposal considerations

· Waste treatment methods
· Recommendation:

Must not be disposed of together with household garbage. Do not allow product to reach sewage system.

· Uncleaned packagings:
· Recommendation: Disposal must be made according to official regulations.

14 Transport information

· UN-Number
· DOT, ADN, IMDG, IATA not regulated

· UN proper shipping name
· DOT, ADN, IMDG, IATA not regulated

· Transport hazard class(es)

· DOT, ADN, IMDG, IATA
· Class not regulated

· Packing group
· DOT, IMDG, IATA not regulated

· Environmental hazards:
· Marine pollutant: No

· Special precautions for user Not applicable.

· Transport in bulk according to Annex II of
MARPOL73/78 and the IBC Code Not applicable.

· UN "Model Regulation": not regulated

15 Regulatory information

· Safety, health and environmental regulations/legislation specific for the substance or mixture
· Sara

· Section 355 (extremely hazardous substances):

Substance is not listed.

· Section 313 (Specific toxic chemical listings):

Substance is not listed.
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· TSCA (Toxic Substances Control Act):

Substance is listed.

· Proposition 65

· Chemicals known to cause cancer:

Substance is not listed.

· Chemicals known to cause reproductive toxicity for females:

Substance is not listed.

· Chemicals known to cause reproductive toxicity for males:

Substance is not listed.

· Chemicals known to cause developmental toxicity:

Substance is not listed.

· Carcinogenic categories

· EPA (Environmental Protection Agency)

Substance is not listed.

· TLV (Threshold Limit Value established by ACGIH)

Substance is not listed.

· NIOSH-Ca (National Institute for Occupational Safety and Health)

Substance is not listed.

· GHS label elements
The substance is classified and labeled according to the Globally Harmonized System (GHS).

· Hazard pictograms

d~
GHS07

· Signal word Warning

· Hazard-determining components of labeling:
strontium oxide

· Hazard statements
H315 Causes skin irritation.
H319 Causes serious eye irritation.
H335 May cause respiratory irritation.

· Precautionary statements
P231 Handle under inert gas.
P222 Do not allow contact with air.
P262 Do not get in eyes, on skin, or on clothing.
P305+P351+P338 If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses, if present

and easy to do. Continue rinsing.
P403+P233 Store in a well-ventilated place. Keep container tightly closed.
P501 Dispose of contents/container in accordance with local/regional/national/international

regulations.
· Chemical safety assessment: A Chemical Safety Assessment has not been carried out.
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16 Other information

This information is based on our present knowledge. However, this shall not constitute a guarantee for any
specific product features and shall not establish a legally valid contractual relationship.

· Department issuing SDS: Technical Department.
· Contact: Technical Director
· Date of preparation / last revision 07/30/2016 / -
· Abbreviations and acronyms:

ADR: Accord européen sur le transport des marchandises dangereuses par Route (European Agreement concerning the International
Carriage of Dangerous Goods by Road)
IMDG: International Maritime Code for Dangerous Goods
DOT: US Department of Transportation
IATA: International Air Transport Association
ACGIH: American Conference of Governmental Industrial Hygienists
EINECS: European Inventory of Existing Commercial Chemical Substances
CAS: Chemical Abstracts Service (division of the American Chemical Society)
NFPA: National Fire Protection Association (USA)
HMIS: Hazardous Materials Identification System (USA)
VOC: Volatile Organic Compounds (USA, EU)
PBT: Persistent, Bioaccumulative and Toxic
vPvB: very Persistent and very Bioaccumulative
NIOSH: National Institute for Occupational Safety
OSHA: Occupational Safety & Health
TLV: Threshold Limit Value
PEL: Permissible Exposure Limit
REL: Recommended Exposure Limit
Skin Irrit. 2: Skin corrosion/irritation, Hazard Category 2
Eye Irrit. 2A: Serious eye damage/eye irritation, Hazard Category 2A
STOT SE 3: Specific target organ toxicity - Single exposure, Hazard Category 3
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